First, the description of a quantization local electromagnetic field is proposed by presentation of quantum form of Maxwell equations in the vacuum. Thus, it is proposed to consider the electromagnetic field by the model of a Bose-gas consisting of the interacting fundamental neutral Bose-particles with spin one and mass representing as a fundamental constant m = mee 4 2h
INTRODUCTION.
The motivation for our theoretical study of the quantization scheme for local electromagnetic field in the vacuum is an attempt at a microscopic understanding of properties of the electromagnetic field. As originally known, at investigation of spectrum energy of Black Body by the classic Maxwell equations, it was an appearance so-called ultraviolet catastrophe. To remove a later, the Plank proposes to consider the electromagnetic filed by the model of ideal Bose gas consisting of massless photons with spin one.
In this context, the Dirac [1] proceed an investigation of the important problem as an obtaining of Plank photon-gas by way of introducing quantization scheme for local electromagnetic field. In this respect, Dirac proposed the theoretical description of quantization local electromagnetic field in the vacuum within of the model of Bose-gas consisting of a local plane electromagnetic waves, which are propagated by speed c in vacuum. In this context, the Dirac introduces a quantization scheme by considering a vector of electromagnetic field in space of wave-vector as the Bose operators of creation and annihilation of plane waves with spin one.
In this letter, we prove that the quantized classic equations of Maxwell, presented in vacuum, are not able to describe a quantization scheme for electromagnetic field within presentation the Plank photon-gas because besides introducing quantization scheme, there is a necessary to include also new solution of Maxwell equations. Thus, we propose a presentation of new quantized form of Maxwell equations, which allow obtaining of the Plank photon-gas.
For beginning, we present the Maxwell equations in the zero-vacuum:
we obtain the Hamiltonian radiationĤ R in a following way:
The evaluation of energy levels of the operatorsĤ R in Eq. (9) within diagonal form, we apply a new linear transformation for vector Bose-operators which is a similar to the Bogoliubov linear transformation of scalar Boseoperators [2] :
where L k is the real symmetrical functions of a wave vector k. Thus, the diagonal form of operator HamiltonianĤ R takes a zero value:
where we infer that the Bose-operators e + k and e k are, respectively, the "creation" and "annihilation" vector operators of free quasi-bosons of electric field with energies ξ k = 
which is a constant. This reasoning implies that the introduction of quantisation scheme for the classic Maxwell equations cannot describe a microscopic property of electromagnetic field.
THEORY OF DIRAC.
In this respect, the Dirac proposed to examine a quantization scheme of electromagnetic field by introducing of the vector potential for local electromagnetic field A( r, t):
and
which by inserting in (1)- (4), determines a wave-equation:
with condition
The solution of (14) is presented by a following form:
where
and A k are, respectively, the Fourier components of vector potentials electromagnetic field which are considered as the vector Boseoperators "creation" and "annihilation" of a Bose-plane wave with spin one.
We now try to calculate a value of H 2 by using of a supporting formulae from textbook [3] 
which leads to
at application (16). Thus, by inserting a value of square magnetic field in (17) into (5), and using of expression (7), we posses 1 8πV
Thus, we proved that there is absence a contribution of the term of the magnetic energy in the Hamiltonian of radiationĤ R (5). Obviously, this result contradicts to the Dirac theory where was used of the unnecessary expression:
within application condition as div[ A × H]dV = 0 which in turn claims a presence of non-zero term as H 2 dV = − A∇ 2 AdV = 0. This reasoning implies that Dirac introduced the condition div[ A× H]dV = 0 by handling.
We now calculate the Hamiltonian radiationĤ R (5) :
, we use of a suggestion proposed by Dirac which implies a consideration of current time t = 0 [1] : 
In this respect, at evaluation of energy levels of the operatorsĤ R in (23) within diagonal form, we use of above-mentioned new linear transformation for vector Bose-operators:
where P k is the symmetrical function from a wave vector k. Applying transformation from (24) into (23), we obtain the diagonal form for the operator HamiltonianĤ R :
where we infer that the Bose-operators a + k and a k are, respectively, the "creation" and "annihilation" vector Bose-operators of free quasi-bosons of electromagnetic field with zero energy value because
Thus, we again showed that an introduction of the quantization scheme for the Maxwell equations presented in vacuum is not able to obtain Plank photon gas.
This fact allows us to suggest that it needs to find a new solution of Maxwell equations which could provide the description of the Plank photon gas.
1V. FRESH THEORY
To solve a problem connected with a quantization electromagnetic field, we propose the quantized equations of Maxwell. For beginning, we search the solution of (1)-(4) by following way:
second quantization wave functions of creation and annihilation of free Bose-particles for one boson in the space of coordinate r where α and β are the constants which we obtain in the bellow by using of a physical property of electromagnetic field; E 0 = E 0 ( r, t) and H 0 = H 0 ( r, t) are, respectively, determined as the vectors second quantization wave functions for one Bose particle of electromagnetic field with spin one and mass m. In this context, we claim that the vectors of local electric E 0 and magnetic H 0 fields, presented by equations (26) and (27), satisfy to the equations of Maxwell in vacuum which here describe the states of the Bose particles:
Obviously, the equations (28) and (29) determine an important condition as E 
Obviously, the equations (28)- (30) lead to a following wave-equation:
which in turn have a following solutions:
and H k are, respectively, the second quantzation vectors wave functions, which are represented as the vector Bose-operators "creation" and "annihilation" of the Bose-particles with spin one.
We now insert a value of H 0 from (36) to (33), and then:
Consequently, within introducing of assumption that the term with square wave vector k 2 describes the kinetic energy of free Bose-particles of electromagnetic field with mass m by definition
, we find a constant α =h
. Using of a later in (37), we posses:
As we see the first term in right pat of (37) represents as the kinetic energy of the Bose gas consisting of the Bose-particles of electromagnetic field but the second term in right pat of (37) describes the term of the interaction between particles. In this context, by using of (36) into the partĤ β in (34), we determine theĤ β :
Consequently, the contributions of the operatorsĤ α andĤ β in the (32) lead to the describing of the main part of Hamiltonian radiationĤ R presented by a following form:
where h + k h k is the scalar operator of the number photons occupying the wave vector k; c is the velocity of photon which defines β = 2c
in (43). In this respect, the maximal wave number equals to
. Now inserting the values of the constants α and β, we may propose the quantized equations of Maxwell (26) and (27) by following form:
In according to the principle of accordance: ath → 0, the equations (44) and (45) are transformed by the classic equations of Maxwell which cannot claim the quantization of electromagnetic field because H = 2c √ mπ · H 0 and E = 2c √ mπ · E 0 , as is showed in above. On other hand, at m → 0, the equations (44) and (45) take a form of well known one presented in (12) and (13) because
where the vector potential of electromagnetic field A is defined by term of effective vector magnetic field H 0 by following form:
In this respect, we arrive to the Dirac theory in section 111, which also cannot describe the Plank photon gas. However, the quantized equations of Maxwell proposed by forms (44) and (45) lead to a discovery of the Plank photon gas. In this context, we may state the model interacting Bose-particles, with spin one and with finite mass, may induce the photon modes.
V. NEW FUNDAMENTAL CONSTANT IN THE NATURE.
Our investigation showed that the boson of electromagnetic field has a certainly finite mass m. To find the later we states that the source of the photon modes are been the chemical elements which may consider as an ion+electron system which are like to the Hydrogen atom. Due to changing of a electron of its energetic level by going from high level to low one leads to an appearance of a photon with energy is determined by a distance between energetic states. The ionization energy of the Hydrogen atom E I = mee 4 2h 2 (where m e and e is the mass and charge of electron) defines the energy of the radiated photon by maximal wave-number of photon k 0 . Therefore, we may suggest that In conclusion, we can note that four fundamental particles exist in the nature as the electron with mass m e = 9 · 10 −31 kg; the proton with mass m p = 1.6 · 10 −27 kg; the neutron with m n = 1.6 · 10 −27 kg and the boson of electromagnetic field with mass m = 2.4 · 10 −35 kg.
